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1. 3^C7n (3D) ^■«L«f^^-^I*I"C : BCSfcwafll[^'U 5 t -i 7* £ *J 

c0 2^tc (2D) lt«OiM^»^^MoT, %Zl<Dm&*tt&ysx 
^-xft^i&ftSiLfc tf^--*M ^ b S> *# * S & & 3s v > T , :i<r)jjmfr 

(a) 7''J5f '/f- ? * z 7 r U > ^LtH 1 co 2 DW&<0&Wf%£ 

( b ) Iff ( a ) frh <F)W% W=M7° 'Hf-f 77*- ?4z^ , ;77 , J> 
7*LT, ^l(?>2Dllft^#@^^ l 9^1-*^^-^^ F7'J ^r^7*^»t 

(c) It (a) 5.0* (b) T'llPv 3 frfc l*i3§ 7 'J ~; 5r 4 -/-r'- ^ , #M 

(d) IfS (c) ^f)(?)y 7 h ?HfcS|7"'J 5 f ^7*f - ^ z -'^7 7 7 'J 
y 7 iifg a <^5t#-^l££«.T & IS £ . 

(e) X^l (a) X~MM L B $ 7 'J 5 7 a 77- ^ ^ 1 <?5 ffiit £ V > 7 
ijy^L, Ig (d) -CMLtliT"'] 5tM y'r- / 7frh%i2 coWlit* UV 
$nj >^i-^XfIfc 

2. ffit^fEH 1 ^|a«oo^^*5^T, itiaXfS (a) 3&*Mfc, 

7U 5f-f 7^lf IS If ^ »J <Z>*$Sj£&Fai§7 , 'J 5 7 4 7i "9 >baSv»»^ 

£tLf>7Rgf^-e&v>7'J * 7 -f 7£iI#iU #7° li 5 -r <f Vfrb&MM^ *) 

3. tfrfSXfl (b) 3&<3gfc, i!ifig7 , 'J5T^7*^lS^<, 2o(7>Xli 

t^rcD'/ 'j -r ^ 7^ l Wi£i^7'j 3 -r -f -/^m':^r-*& 2 omxoStt 

4. »3^<J5«H 1 fc!B«<o;£i*Hi3V*T> ttfiaxfl (c) £ s > ^^iRJ^fcSfft 
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*7*v FMt^it^LTV^it £M k-t& h'tto 
5. 3^tc (3D) #$^*^-*fcJ3tf£llt&<&iiiifc:/y 5 x^f rffrhfo&tt 
**KE>2 30G (2D) ®^«A#^*^1^iS«SI^ST^oT, ^100® 
i%. £ tt $L % X ^ - X ft -e ? # & L tf a. - tff -f > ]- (D 4) <7) h LfzWWMm 

y°i) - ^ ? 1 O 2 D If ©^-if S f MSl^i 

|15)zA*y77 (O ft ;ij S ft fzMMZ ft tzMB y° T J ? x -f 7"f - ^ 

icfe- ^-^ ftfcSi 2<?)z / y r t , 

# 1 '& Vtfr 2<r> z/ s y y r T*IK £ M:S-:/ 'J -5 x y-r- 9 co&U K ^ 

V fc#&t>J: 9 *Lfc$fi5 3 O z rty y r t 
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& 1 ocDli^5 y \-my-\±Wd^y 3 -y KMT W^r^^fi7« , Jrti:f 

ft £ #£fr i ffi * 38: ^ t £ A* ffi t * >& x. , 

7. W<?)f£ffl 6 icfER^IiffM^m^isv^T, £<&BHft&&£it5&«Mfc, Iff 
fa** ]- :/n-fe y -9- £ ftfc^-^S&fMJt7¥gS U ]» "7" d 

-b 7 -9- (4 , IfrlB X13 -f^-^ta^i-lSCT itj I Eft A Afr 

4>k, itoiMfritt^S^i^^^iMff § fit £ if tar 4 Ts-y 'v -f :/n-t 



(5) tti&W-l i - 5 1 4 1 18 

8. »^«H 5 fc1Btt<DMfc*0iSife** CN+1) -^/i^e a. -tm 

W^ftK^T. -£ T) r a X 1° v 4 -a ---c ' J j&«H ft * 2 (N+l) fiCDtf^ 

ifHt*>\x ^ 'J - y 2 (N+l) 4Bo>!fc¥;£lRlfc3E&Lfclf:x-*K 

4 > h -e.a Hi?^^^ 7X¥^Ib] fc&te L/S if * - v h -7 *= (n + 
i ) fl^tf^tfa-** (n + i ) m<Dl$ i -r f 7x y V -f p( -t U J: 19 fgftft^ tL 



(6) 11-514118 

3^tB (3D) ^'77-f?nW3(t6im Afr£*>$si$E*9fc**i"*fc 

tt* <0 1 C7) «£ 9 f±Addison . Wesley;.;: «fc 19 1930^ 3 frfc 

# "Computer Graphics ; Principles and Practice" (Dames D. Foley^^^) 
(Om2m (ISBN 0-201-12110-7) <7)^915 ~ 917 HKf2«£ tVCW> & 0 ft^lfcfc: 

x 7" l.- -i X \t m yLfer A * -/ Va*$l ! Wl K fttert Z> ZbfrX~%2> 0 7 4 V y "7° 
^i?) 3 D LCD^i^^v ;W- kf ^ - ■ -t - Fxf^xn- fc? y ? (UMl 

# * !C ft LSa*<OHfc*-^;l* ft *) K , &KNm<W a-sJM > M'ft-T&N 
^1- <o ^ "Tr o 
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< TJE*> 4 0 

*$km <n q &'j tt , k ^ »t 4 ^H tr-^co a ft o 7 hK x *) n *> at & ^ 

*l&Wl±, 3^7C (3D) «-*»^^-^rt"T«Sfc<^B«'^ 1 J 5 7 X »9)£ 

^n^<o 2^7c (2D) m it <r> hm% & 3§&-r * h m e & o t , mi?>mwi* 

ft M % ^ - x ft <r> ^ «£> & £ l £ tr - - ? ^ 4 > h i 

(a) 'J 3; 7- 4 7:r- 9&z;*v7T V y 7LXm 1 ^ 2 D®ft??#®it^ *) 

GD&m'&m~sM.m7 >) < 7 * 7^mu-rt l^k^ n±<omft& %n~fz>m%7 

(b) XfS (a) j^fctf^SlStLfcHSR^'J 5r-f z.*yy r V> 7 
LT, # 1 CO 2 D®ft<7>#®#^ »># 1 # 7 Fr/'J ^ rJ- -f T^it^T^ 

(c) XfS (a) Rrf (b) tM^Wcll^nfO'f-^^ 

•J mWMH<Dmr ^iUV- X *)#:5g3*i;&*f£lj\ itTlB 2^7cc7)^ ^cr> i o<*>#ctg 
H 33 It* 7 -fey h =Sr^-x^XfIt , 
( d ) If ( c ) frh<T):yy h Zilfz fi% 7' U 5 -f ^ 7* -7-" ?*z^77'J > 

(e) X3g (a) ^M^L*:®|t7' T J 5 r -f T'r'- 1 <Z>iSfft£ l'V 
>7~L, X@ (d) -e3SRLfciIjS!7°<J 5 tM 7~^~ ?^»2<£>lgft£V>^ 
D > i^-r^XfSi 

ttiExfs (a) ^ s mk> ^^-e^v^'j ^ T<t ytimmw&mXMWMM 
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■r -f y&m i cd^k y y 5 7 < ?<Di&iF} Misfit ^/nf-f 

$ & o 

St, K J: ftwr, 3 (3D) tf&tt x ^ - X K 33 \f * M ft V 

t j ? f 2^t7n (2D) &m*j&m.m 

ftiot, fjl 1 H flt * 4& .* ^ ~ X ft T ^ 4?) ik & L If a.- #4 V 

t«f-f x -/K ^ ^'J Sittif-f X7° W /n^yft^T^ 19 . *x 
h y'u-t y^-\m%L%)-y<) 5tm -7-7-- - 7 £- rV xyw^nt^CMfS 
LT£ 19, r -i ,x:/W /ni-ytii, ^ ^r'-^Srlfe?!!?* 

m 1 (/) 2 D®ft^#®^^ *) ^ t- a -y^m^L, msiLtz 
y 7 frt><7>mjjztifcmMztitcmM'7v < yr- 9 %-g\f, fitter- ? 

z 7ri, #1 ~%.ZF^2 CO z^y 7 r 'C il^; ? ft If ^ :/ V -5 -r -f /f- 

fli 15 H ft MS* to f S * x h 7° n «fe y * k in it-r % ± ^ u ^ m$l® ?° 
l ) < 7 J 7*7? X^3-T<7>fem%UW U ftiErV 7 7*1/^ T'n-byf^T^^ 

f7"n^-7t», V ^ it ft <DiU K X >) £ ft tz ffi4%. £ co 4? & 
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< t & 2 oco i/^;v-e^f^co 2 D S£W ; < ? - > £ S fc> f J - £ .x r x y : a y y 
LTia 19 , ft%tM~?V 57-f ^^rrV x :/ y -i ^n-byt^Mti 

wfjia^ : f-S^ f^^f-iT^tyrt^^^^ * kmt w w^mi 2 tit:-?? 

•^u-fey < £ l <7)xV * 7° W 'J fcSUBi-&fcfcoB$ 
ft <r> M J& -r 2>WtZ ft Ml $ y' V 5 x ■< ST- ?frt>$&?k2itX, Ml^^JH 

)9 & u £ n & ft it <z> p * -cm ^ t> 7" u <T4 yjiK, wmztitemm 

* y -t y h J: 3 KlMtM Stffl2^i4> 5&»tfc*K£A?r&tel£ «fc 

, 7* -f x ~f W * ■=£ } ) tmi^^ if ^ - v y ~i-*jl7-t u 4 x ? y - 

> <d % ti -?-* n <r> t-: 3. - i** l „ -etL-pnoiSft**^^ u-><^itr*'<^, sv>k 
x/w^^'jia «9igft?^v *vbi ^ a - am 2 r -i x y v a j ~t u <d im 
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0 2 S4, IH 1 <7) tf .a, - ■ sjM 7 hco#^^^.^^ 3 --^Mll-r^Sft^y 3 -r -<f 
7*£^ L, 

[S3 14, M$Lis>y x ) > 77& 7- 7 x a r •>• t'y^fflw^- K^iT** 

o 

&rf<DW8fr hWhti'&x 1 1', itm^<D v y v 7 h x ? v - y x ^ - 

7, 3 D ^ '7 7 ^7k>^7i(7)W}:afflL^ £ 0 a^«V>7'9fi, W> 
7' 'J >' 7"-r&-7" U ? -f -f -7* WifiCH^f) 75 s 7 V- A/%' y 7 7 fcflB4fcfc*& 

y jr? 7, 7 'J -7 7, ^ - 7, l/>/7 (4 7, 7 l' - 7 £ 7 -1" ;v <t |tt4M x 
N#loB^60/MBMt-^f!lL, itttc{4, * 'J - y<oVib LN§ 1 MSi: 

L '^b^&^M 7 7 7" 7 fro 7,7 U - 7 7, ^ - 7, V 7 7* 7 14 & 7 i IH: 

TSIK^tL*^) -r 7 7, -7- a. T 7 7 7* 'J 7 7"iM 

£'i£fr L , Si^^iH^t^Ift^^V-A^-; 7 r l-S3ifro 

V77'7.Xfi7,7 'J -77,^-7, V77"7l4, fiJx. Lfc Poley ^ 

ff<?)ttOi 668 ~ 672 Hr-fB»$ *LT^* J: 9 fcifi*<*V*y 7 7j**fflwT 

#7, 7 u - > x i4 7 7 »v k 7' t j 5 T'f 7*^ v v 7' t ; 7 7*-r & tuff § <7>^!J 

£ Mfr L -9 <2>o #B3Sfc*»t* 7 7- 'J 7 7* « co it ffiiffigSUr ft 7" 'J 5 t" -f y^r, 

t^o TyiTj-T^g; ®#<3D-fe£'ttiiffl1~& z 7 7 T .'7 rf >J .X' A^ffi7> ttS 
o 7. 7 'J — 7 7,^-7, I-' 7 7" 7 {4^-7 7f LT 1 1S<7) z /^7 7 7 ^St^1~tL 

ffiH V) & <D KM U jft#0 ^ 7 7" y S± 7, 7 'j " 7 t 1 til <D z ^ 7 7 7 £S£ffc 

-<7^^ & l^ff S4il#<7> 7- 7 7* 7 ^ 7 V - y 7s ^ - 7, V 7 7" 7 fc <T)jLl5 
!-#L<ML^ * 4>, 77 9-7^^-7^ vy?7 SrJHv**^*^ zA? 7 
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m v > z> v yVyKii M '/e £ ft & v » o ■* & h , ±.y]lLfctmit, Z.%ib<DVy*r 

ant ^ k \±&im*& i -cm t $ a tr a - #w > > vixc 
v 2 k:** ta#<?i>fit*"cii^ r ^ ^ l «> * « *& >r< -f B m -e $> z> 
o 3D^f t >mt$fc<z> 2 d -ya'/mv^^? v - > * i 

z #|&J) *U*»LTV»4 0 3o«gf(7)^'J5r^^l 2, 1 4X0 t l 6"C^ 
, ~ spff-<*g g £ Jf. ^- -e* &i><Dti$. nit Z> o Afr i-lfi z **ft4>/>$V> (lot 

•r -f "/ 1 A , 1 6^1i"C*S^(7)tf St^o 

Ztl^ftlOJ'S :x~#-j > r V 1 XCFV 2 ft- h CO 3 O CO 'J 5 -f 4 f(D tf a - ( 

-r^sft f±^!- ici^Mi-*H«ji»«fea^J: >9§%£ 
v 2 Htt»t» KMfi, v i ®ft-r- ^ <t> z ^ '^t'Jv^i^© ? y ? 

xttgB^&jfcafcfrtifc 7°d ^r-f & <ox *) await £ t ^ 
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So £ off « * Jem, ffH *^n^-f? K C 0 ^ 1 uded : 3 ttfc ) H * If 

-liCfflS-rS'iJ* (ffl&tir^V 5 x 7 -/ 1 lOtjlx^y) ^Bfe3Z#H^60^ 
&>ffeX»±^^^7 h $*L* (-7°'; ?f^7*l 6 c7) mm K &#. £ ft !1 M 

-*-&) ftS2Ii7;v-f^ KiIifWf>tiTy7 McfcQ&^LJ&kftfc 

U 2 oc7)^X7 >J - z rX-j 7 7 t 2 OCO^.X^ 'J-^7WA/t7 V 7 

t * * * ^ y - ^ y yyit&MM^ 9 wl 

-ei. ftoTfffig*^*-f^ f a $ <7>m<* £ urn. mmM k f? & 7 - t * s -e 

LT *U*JS.*) , itUix* I) - > J: 00 -r ^ X </) ® 1 K M L±iE L £: 2 

Sz^-^rlfflS?!) (V-x7>-7) fa CiSS^ 2 ]&fr* 

ab 4 o ^ ^ U - 7 t; ^ - 7; W 7 7* 9 f± X 7 7s f- a 7 -f v m$m<7>M \^Mt § 

S£yO*frfc?&, JMr § * Rlf^tco^^ 7) X )V - 7" :/ b £ 2 fgK^-fcjM 
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m 3 \± , £<fMI V >' x* y x X7A r ^^P^St^t^u?^ it 

m^ab^>o ^r- K2 1 7^0= h 7 -7 ? ^ A 77^11 2 3 j)^~iffrh>Plk:W: 
mmW (CPU) 2 5tAijHU, ya^Xf^;^ ■TV9fr~%&9 ~fV 

CPU25 lix<X 1 8 ^^T-J^-f X 0 , ROM2 2S^±^t'J ( 

MR AM) 2 4 fc&RS HTV^o m%y U y k"-f^^, KrV .X 7 R 

tf/Xtt:*.* * 'J f-f x x - fcc-eii 7-*-f x xSr/tfimx- y (fll*. 

»*H*X ii 3 D -t ;V -r ~~ * ) ^fftS tf> KM *U £ ^7*- ? fcffife&tf 

14, Hf^A *-lr v a y ^ a. - 4f ^ ^ a? / X i i * &5 i ' |g ^. ? fz r - 
X£-^ad& it^l, iti^M^tfffX!i||(?)/:fct?)3>i:a-?y^ 
a.V-->a J'Xtt^MfMWflHftfflKW- (C AD) tlv>J£i!i<-e|4 0 3 D 

Mi^^^y ^^-j-sfeft^, ±>$ Ltz r- 9 2 ?%jtm&<Dm&"c\t 

tt < ^^Iftf^f" X t LTff? *ti> 0 i<?)^, x - X(i, 3 D 

$r£tr3 7* JWc *^>Ufci3»t;&#*t3fc|&fc#i-a x- X [i, M£l 

i ^'IM t !> t © f « ttl ffl'tt I, <J X h£:#LTi3*K £ <9 

vxtATi^ x' >j ^ -r -f x t* £ 0: im-T-eBfi cd «£ kam^ - 1 

i 9 K-f& d tfr-Cb&o r^Xfa/v -y '.Xi±, W&tfT&TfcfiW* - * J: "9 
Ml^^lgLH, I&vMiSStitX^ffitem^facDJ: 9 ^W^ril 
3 &^fS<7) 2 D/^X - X ^igf^ryXfaTx!/^ X h (texeDcTj^ff $ ft 
tz2DT KtiJ 0 tJlfeOf ^^fiTvj» 7 It 7* 4 X X£rJ^§B2 0 l*3fc* 
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cpu2 5 jt'sx-t ^aym^m^M^timm^^-^^^ 3 D^r^ "V- 

f > h frh ( "M^-" .x^-X K&ifZ>) 3.-*f<vtztb<n>1& 1 c/5 2 

S*, ^ i S. 0**1 2 e * - £ & o t g a jv # x -f x -./ v a x :> >j - y (H^*-f 

) X ii V R y K v 0 y V 7-' -f X -/ W (HMD) 3 4 ± K^~f& tz $><DSL 

-«K:»i]BA£a^fr?!lfMtt= J: ^ff Srfcfta ^co-e^> *)y C P U 2 5 i±£:f ] ) 
< -r i ^XI±#THA^*-^V»T^ 'J -7 tf > ^XVMKi" &=b^§§Ri (lighting) 
tW^f? t£ UH'C-lio R0M2 2XCFMRAM 24I±CPU25 I'Mti 
^n/9A^t'JX^»^^-^**iLti <9 > C P U 2 5 £S#J LTt< 

£ %rrt -£> fc * K MJ * ffl <*V n - F 1 )x7 2 6 *tt»t* italic £<a 

F^x7 2 6 fcM**OiRlflSft J: 0 tt^^\ ifiWi Jz >9 — 

7 £ , t B ■=> T^J& L Xtt ^ n ^ 9 A AT H * f v * ;v#-§*:M 

&fff 0ifr «£ 9 tfl, £<7>^- F^x7 2 6 \ts*A 1 8 *gTC P U 2 

5 tciStSiH s t^o ^- K9x7 2 6 <^#14ii$Ix_Jfi*JK> ~> 

C PU 2 5 coffin (/^ 1 8 */ri-£) ^<7X£i«®1tKM-r& -f-f 

X -/ V- * U (VRAML) 3 0 ct> A Jj titakcoffl K it T 4 7. ~f V A --• y 

h (DPU) 2 8^iS?HTv^ 0 f^7"l/^^* ! J 3 Oiilif-^ (C 
OLD £ 7^|f7 * j >-elfmi"*o B^r*-* COL Lfctt-ffc^ft 
EC #H3Rfc#L9Tg<*>a£a>afc ( R ) > ** (G) Jk 0 s W (B) «^}:fflat?> 
3o<?>8tf^ UK (^ft'C 2 4 fcf y h) ^WiH'T^o flfeOffl-efi, X 
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D P U 2 8 fli, 7°V < t A 7*£ "5fe2tgUft" U m'&<7y&MW\{%z-m^ 1 

vf 7o'o7iEffl7^ X 7* W 7 C 'J 3 OftKXtlri 2> <£ ? tt*« t£«$M±, 
Bffc£#*7*-f ,x -t* l- .-f — 7> ft £ 7> £ i-: £ i: t-.: , # :/ 'J 
* s « ? B * * frJHJ? tfio ii % M. m K # & tr M t?2& * 0 

D P U 2 8 1 t£M^7 7 7 6 0, §2 9776 2 SO** 3 

ISLsly 77 6 4 *U $ 1 jfefeSU*? 77 6 0 it MM K&^-T2> #7° >J 5 

776 2i*!^jB-^*^EiiK3tr-s*L*o ^»«km)&«i^t<0 7 c i; 

? 7- 7 7'^#i?lU fc , s^y 7 r 6 Oft^SIW-CVRAML 3 0 
t^>7-{ X-afflSttAo ^y 7 7 6 2rt<??H3R'ttli#S3lfi:1BK.*»t**l * 

M7> -? £<a;&iBB < ft£3&&3 7 7 6 0X^6 2 rtcDjfejMK 

> « * <7> ® fg<0 ^ tl -eftO Afr £ fcfc «fc o Tfcjg 3 ft * * fz >7 x TjIpJO 7 7 h£ 
^ £ ft * / * ? 7 7 6 4 fl<^ tr fz & 1* fi A ft & o ti4LfcJ:?t 

i? § £ & , /t? 7 7 6 2 ^^<7)7X^7T<7>fitfi^SP^ HT^7 7 7 6 0 £> 0) -fit £ 

W&*>, U%i<D>y b& (H 2 fcfcit* J: $ 4) ^> 7 7°fc^A$ ft&li^fi 
, £ 1 # 7 iWr-;' K7°V ? t- 4 :/ K ii -f & &g & B MHBt I* — K * y 7 7 6 2 

^k^X- t» ft&o 

T^T^m^y 7 7 6 4 ft& #^^^>rt^Siy7 h $ ft/c;& 

« B % K £ ^ & f & 7 4 > K ft-t & IE L V> B flflt * # t . -r-- ? 1^2 7^/ 
7 7^1' 7 <J 6 6 (VR AMR ) fcEJSflF&i ft* 0 

7 -f 7 ^-7 > ( tf 7 :t 3>hn-5) 3 2 14, 2 o<7) V R AM L 3 0 71 
O-V R AMR 6 6 !*]7>®*7 - 7 £ H M D 3 4 [*J cr^ ft Tf ft 7) 7 -f X7*W 7 7 
V 7 7) 7 7 7 tmmLXT K V7toiJB7 K '/7«f XDS^YD^f 
£i"*o CI tL ^ 75 7 F!/7|f!cE4LTVRAML 3 OS^VRAMR 6 6 1*1 
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(Dizm^mmyn xm mm 3 ^M'^* ? -fit c 0 l d ntfc 0 

LDR^iffiL, 9 -flit* 7* <f xywfBo 6 , 6 8tftftU t 

*l ?,fM !± S I' r -^COLDLS^COLDR^, HMD 3 4^«#&-T4 3fe 
fcO&^fc^SBtfHt-^fc&iftU »r<7)HMD 3 4 fi^-f 3 y>fx-~y }>3 2frh 

$ -i < y rm^ (sync) * *> * o ffimnr 3 0 , 3 2, 3 e, 66, e 

WMMC 0 L tt, 7° y 5 -r ^<&**£W&* t tt*'to«!>^ffi<aJRte (00*. IfaS 

4>o(i^u 5 7- x - * ^ a ft e> ti a» & mm m k 3 * . Mx. 

x ^ ^ f • a. r ^ ^ 9 4 1 Pik^^z titc^tb&fcZ tLfc;* ? ~ y K^'^ti^m 
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